A Gram-staining-negative, yellow-pigmented bacterial strain, motile by gliding, designated HME7102
The genus Flavobacterium, type genus of the family Flavobacteriaceae, was proposed by Bergey et al. (1923) and subsequently emended by Bernardet et al. (1996) to include Gram-staining-negative, aerobic yellow-pigmented bacteria, predominantly motile by gliding with DNA G+C contents of 30-41 mol% and menaquinone 6 (MK-6) as the major respiratory quinone (Bernardet & Bowman, 2011) . At the time of writing, the genus Flavobacterium comprises more than 85 species (http://www.bacterio.cict. fr/). Members of the genus Flavobacterium have been isolated from a wide range of habitats (sediment, fresh water, seawater and soil) and display a variety of physiological characteristics (Bernardet & Bowman, 2006 .
During a study on the microbial diversity of the Hyangho Lagoon (37u 549 410 N, 128u 489 490 E), located on the east coast of Korea, close to the city of Jumunjin, strain HME7102
T was isolated from lagoon water. Lagoon water is brackish (approx. 0.5 % NaCl; Horne & Goldman, 1994) due to limited water exchange between the sea and the lagoon. Strain HME7102
T was isolated by using the standard dilution plating technique on R2A agar (Difco) and incubating for 48 h at 20 u C. The isolate was routinely cultured on R2A at 20 u C for growth and the cultures were suspended in aqueous glycerol (20 %, v/v) at 280 u C for storage.
Almost-complete sequence of the 16S rRNA gene (1470 bp) was obtained for strain HME7102
T following published procedures (Cho & Giovannoni, 2003) . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed by using the EzTaxon-e server (Kim et al., 2012) . The phylogenetic relationships between strain HME7102
T and the type strains of representative species of the genus Flavobacterium were defined by MEGA5 (Tamura et al., 2011) . Phylogenetic trees were inferred using the maximum-likelihood (Felsenstein, 1981) , maximum-parsimony (Fitch, 1971 ) and neighbour-joining (Saitou & Nei, 1987) algorithms. The robustness of the topologies of the maximum-likelihood and neighbourjoining trees was evaluated by means of bootstrap analysis (Felsenstein, 1985) based on 1000 resamplings of the sequences. Strain HME7102 T appeared to be closely related to Flavobacterium cheniae NJ-26 T (94.5 % 16S rRNA gene sequence similarity; Qu et al., 2008) , Flavobacterium dongtanense LW30 T (94.4 %; Xiao et al., 2011) and Flavobacterium gelidilacus LMG 21477 T (94.2 %; Van Trappen et al., 2003) . All of the phylogenetic trees generated in this study (Fig. 1) indicated that the isolate belonged to the genus Flavobacterium. This phylogenetic inference, together with the level of 16S rRNA gene sequence similarity (Wayne et al., 1987) between strain HME7102
T and the three most closely related species of the genus Flavobacterium (94.5-94.2 %) suggested that strain HME7102
T represented a novel species of the genus Flavobacterium.
F. cheniae KACC 14365 T , F. dongtanense KACC 15621 T and F. gelidilacus KACC 12231 T were obtained from the Korean Agricultural Culture Collection (KACC) and used as reference strains in a number of tests. The three strains were used as reference strains based on 16S rRNA gene sequence similarities using the EzTaxon-e server. The following tests were performed on the novel strain and the three reference strains.
Cell morphology was examined by light microscopy. Flagellar motility was investigated using motility test medium (Difco) and gliding motility was assessed by direct microscopic examination according to the protocol of Bernardet et al. (2002) . Gram staining was determined using a Gram Stain kit (bioMérieux) according to the manufacturer's instructions. The presence of flexirubintype pigments was investigated by using the bathochromatic shift test with a 20 % (w/v) KOH solution (Bernardet et al., 2002) . Catalase and oxidase tests were performed according to standard methods (MacFaddin, 1980 ). Anaerobic growth was tested on R2A agar at 20 u C by using a GasPak EZ Anaerobic container System (BD) according to the manufacturer's instructions. The pH Cryomorpha ignava ACAM 647 T (AF170738)
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Flavobacterium succinicans DSM 4002 T (AM230492) range for growth was determined in R2A broth that was adjusted to initial pH 5.0-10.0 at 20 u C. The medium was adjusted to pH 5.0-10.0 (at intervals of 1.0 pH unit) using 0.1 mM sodium acetate buffer (pH 5.0-pH 6.0), 0.1 mM phosphate buffer (pH 7.0 and 8.0) and 0.1 mM sodium carbonate buffer (pH 9.0 and 10.0). Growth in the presence of 0.5 % and 1.0-5.0 % (at intervals of 1.0 %) NaCl (w/v) was also tested in R2A broth. The temperature range and optimum for growth were measured in R2A broth at 4 u C, 10-30 u C (at 5 u C intervals), 37 u C and 42 u C. Hydrolysis of casein [3 % (w/v) skim milk (Difco)], chitin [1 % (w/v) chitin (Sigma)] and dextrin [1 % (w/v) dextrin (Sigma)] was tested using R2A agar as the basal medium. Hydrolysis of carboxymethyl-cellulose [1 % (w/v) carboxymethyl-cellulose (Sigma)], cellulose [1 % (w/v) filter paper (Whatman No. 1) powder] and starch [1 % (w/v) soluble starch (Sigma)] was tested using 1/10 R2A agar as the basal medium. Hydrolysis of tyrosine and production of brown pigments were investigated on tyrosine agar (Atlas, 2010) . Production of hydrogen sulfide was tested using TSI agar (Difco). Growth was assessed on marine (MA; Difco), blood (Difco), nutrient (NA; Difco), tryptic soy (TSA; Difco) and MacConkey (Difco) agars. DNase test agar (Difco) was used to assess production of DNase. Other biochemical, enzyme activity and carbonsource-utilization tests were performed on the new strain and on the three reference strains using API 20NE and API ZYM strips (bioMérieux) and MicroPlates GN2 (Biolog) according to the manufacturer's instructions except that the incubation temperature was 20 u C. The DNA G+C content of strain HME7102
T was determined by using HPLC (Mesbah & Whitman, 1989) . For fatty acid methyl ester analysis, the biomass of strain HME7102
T and the three reference strains was harvested from R2A agar plates incubated at 20 u C when they reached the mid-exponential growth phase. Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (7890; Hewlett Packard) and identified by using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids of strain HME7102
T and the three reference strains were analysed using the two-dimensional TLC method (Minnikin et al., 1984) . Polyamines were extracted from strain HME7102 T and the three reference strains analysed as described by Scherer and Kneifel (1983) and Busse et al. (1997) . The extracted samples were spotted on TLC plates (Silica gel 60, 20620 cm; Merck, No. 105553) and ethylacetate/cyclohexane (2 : 3) was used as a running solvent.
Morphological, physiological and biochemical characteristics of strain HME7102
T are listed in Table 1 and in the species description. Strain HME7102
T exhibited a number of phenotypic similarities with respect to species of the genus Flavobacterium, including cell morphology, gliding motility and presence of flexirubin type pigments. The DNA G+C content of strain HME7102 T was 36.5 mol%, in line with the values reported for other species of the genus Flavobacterium (Bernardet & Bowman., 2011) . The major fatty acids of strain HME7102
T were iso-C 15 : 0 (22.9 %), iso-C 15 : 1 G (21.1 %), iso-C 17 : 0 3-OH (9.7 %) and iso-C 15 : 0 3-OH (9.1 %). The complete fatty acid composition of strain HME7102
T is given in Table2. The overall fatty acid profiles of strain HME7102
T and the three reference strains were similar with only minor differences in the respective proportions of some components. The polar lipids of strain HME7102
T consisted of phosphatidylethanolamine, three unidentified aminolipids, one unidentified aminophospholipid and two unidentified polar lipids. This composition was similar to that of the three reference strains (Fig. 2) . However, unidentified aminophospholipids were only present in strain HME7102
T and F. cheniae KACC 14365 T . Strain HME7102
T and the three reference strains contained homospermidine; this polyamine is the major or only one in strains of species of the genus Flavobacterium (Bernardet & Bowman., 2011) . Therefore, strain HME7102 T should be classified in the genus Flavobacterium as a member of a novel species, for which the name Flavobacterium jumunjinense sp. nov. is proposed. On the basis of new data obtained in this study, emended descriptions of F. cheniae, F. dongtanense and F. gelidilacus are also proposed.
Emended description of Flavobacterium cheniae Qu et al. 2008
The description is as given by Qu et al. (2008) with the following modifications. In the API 20NE strip, the following tests are positive: indole production and gelatinase activity; the following tests are negative: nitrate reduction, glucose fermentation, arginine dihydrolase, bgalactosidase and urease activities and aesculin hydrolysis. In the API ZYM gallery, alkaline phosphatase, esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and N-acetyl-b-glucosaminidase activities are present, but esterase (C4), a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, a-mannosidase and afucosidase activities are absent. Succinic acid monomethylester, acetic acid, succinamic acid, L-alanyl-glycine, glycyl L-aspartic acid, glycyl L-glutamic acid, L-proline, L-serine, inosine, uridine and thymidine are the only carbon sources utilized in the GN2 MicroPlate. The polar lipid profile consists of phosphatidylethanolamine, one unidentified aminophospholipid, four unidentified aminolipids and two unidentified polar lipids. Homospermidine is the major polyamine.
Emended description of Flavobacterium dongtanense Xiao et al. 2011
The description is as given by Xiao et al. (2011) with the following modifications. Brown pigments are not produced and tyrosine is not hydrolysed on tyrosine agar. The following compounds are utilized as sole carbon sources on GN2 microplates: N-acetyl-D-glucosamine, adonitol, 
nine, c-aminobutyric acid, urocanic acid, inosine, uridine, thymidine, phenylethylamine, putrescine, 2-aminoethanol, 2,3-butanediol, glycerol, DL-a-glycerol phosphate, a-Dglucose 1-phosphate and D-glucose 6-phosphate. The polar lipid profile consists of phosphatidylethanolamine, one unidentified aminolipid and two unidentified polar lipids. Homospermidine is the major polyamine.
Description of Flavobacterium jumunjinense sp. nov.
Flavobacterium jumunjinense (ju.mun.jin.en9se. N.L. neut. adj. jumunjinense of or belonging to Jumunjin, the city close to the lagoon from where the type strain was isolated).
Cells are Gram-staining-negative, strictly aerobic rods 0.5-0.6 mm in diameter and 1.4-1.5 mm in length and motile by gliding. Colonies on R2A agar are convex, circular, smooth with entire margins, dark yellow and approximately 5 mm in diameter after 2 days at 20 u C. Flexirubin-type pigments are produced. Good growth occurs on R2A, nutrient and marine agars. Growth also occurs on blood and tryptic soy agars. No growth occurs on MacConkey agar. Growth occurs in the presence of 0-3.0 % (w/v) NaCl (optimum, 1 % NaCl), at pH 7-8 (optimum, pH 8) and at 15-30 u C (optimum, 25 u C). Oxidase and catalase activities are present. Indole is produced but hydrogen sulfide is not produced. DNA, casein (skim milk) and tyrosine are hydrolysed, but dextrin, starch, carboxymethyl-cellulose, cellulose (filter paper) and chitin are not. Brown pigments are not produced on tyrosine agar. In the API 20NE strip, the following tests are positive: indole production, gelatinase activitiy and assimilation of D-glucose, Larabinose, D-mannose, N-acetylglucosamine, maltose, adipic acid, malic acid, trisodium citrate and phenylacetic acid; the following tests are negative: nitrate reduction, glucose fermentation, arginine dihydrolase, b-galactosidase and urease activities, aesculin hydrolysis and assimilation of D-mannitol, potassium gluconate and capric acid. In the API ZYM gallery, alkaline phosphatase, esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are present, but esterase (C4), lipase (C14), a-chymotrypsin, b-glucuronidase, Nacetyl-b-glucosaminidase, a-glucosidase, b-glucosidase, a-mannosidase, a-galactosidase, b-galactosidase and afucosidase activities are absent. L-proline and L-glutamic acid are the only carbon sources utilized in the GN2 MicroPlate. The major fatty acids (.20 %) are iso-C 15 : 0 and iso-C 15 : 1 G. The complete fatty acid profile is given in Table 2 . The polar lipids consist of phosphatidylethanolamine, three unidentified aminolipids, one unidentified aminophospholipid and two unidentified polar lipids. The major polyamine is homospermidine.
The type strain, HME7102 T (5KCTC 23618 T 5CECT 7955 T ), was isolated from lagoon water of the East Sea in Korea. The DNA G+C content of the type strain is 36.5 mol%.
